GAU Res. 7. 1980. 6 (1): 1-5

Genetic Divergence In Sorghum Hybrids
S. N. Goyal* and B. M. Asawa™*
Agricultural Research Station, Vallabhanagar (Udaipur)

_ ABSTRACT 4

Genetic divergence in 34 genotypes of sorghum (10 parents and their 8 hybrids
with their F,, F, and F, generations) was studied taking seven characters, using
Mahalanobis D? statistics.. All genotypes were grouped in 12 clusters. No specific dis-
tribution of parents and their F, hybrids in the. clusters was observed, however,
in their segregating generations, they were grouped according to their male parents.
The ]'ia'rven'ts‘ and their F;s exhibited greater diversity which got sinked during
selfing sugg’é'sting that diversity can be créated by hybridization but the selfing pro-
geniés'"do not exhibit enough diversity. Yield per plant, number of leaves and days

to maturity contributed maximum towards genetic diversity.

INTRODUCTION

For the development of vigorous
and widely adopted = varieties/hybrids,
more “diversed parents are utilised in
the breeding programme. To deter-
mine the divergence in the material,
criteria of geographical diversity alone
can not be considered as an index of
genetic diversity since a number of
studies in various crops (Timothy,
1963 in maize; Murty ef al., 1965 in
‘brassica; Murty and Anand, 1966 in
linseed; Singh and Bains, 1968 in
cotton; Treban et al, 1974 in sesamum;
and Malhotra et al., 1974 in green
gram) have revealed no such associa-
tion and Mahalanobis D2 is to be used
for determining the relative contribu-
tion of each of the character to total
diversity. Studies on divergence in sor-
ghum have been reported by Murty
and Arunachalam (1966) and Aruna-
‘chalam and Ram (1967) but they are

(Received on Fuly 25, 1978)

confined to varieties only and as such
no information is available on hybrids
though 2 number of hybrids for com-
mercial cultivation have been releas-
ed. Attempts were, therefore, made to
conduct a study on eight hybrids, their
F, and F; generations alongwith their
parents to estimate the degree of gene-
tic divergence existing among parents
and their hybrids at different levels of
heterozygosity.

MATERIALS AND METHODS

Thirty four  genotypes consisting
three generations (F,, F, and Fy) of
8 sorghum hybrids (CSH-1, CSH-2,
CSH-3, CSH-4, CSH-5, CSH-6 as well
as two experimental hybrids-3660 A x
CS 3541 and 3660 A x CS 3687) along-
with their 10 parents were grown in
randomised block design, replicated
three times during kharif 1974 at
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Agricultural Research Station, Val-
:la.bh?lll&ga]', Ulli\’Cl'Sity of Udaipul‘, Ra-
Jasthan. The material was planted in
5 m row length comprising single row
for parents and F, hybrids, and 20
rows for F, and F; generations per
plot. Observations were recorded for
10 plants of parents and F, and 30
plants of F, and F; for number of lea-
ves (X,), length of secondary branch
(X3), number of secondaries (Xs),
number of whorls (X,), days to ma-
turity (X;), test weight(X;) and yield
per plant(X,).

Genetic _divergence was estima-
ted through Mahalanobis D? as explai-
ned by Rao (1952). Estimation of D2
values were preceded with highly sig-
nificant, value (at 231 d.f.=344.362%%)

TABLE 1

Cluster composition in terms of genotypes.
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for Walks lambda criteria. In all
possible combinations 561 D? values

were computed. Clusters were formed
with small D? values as suggested by

Tochar method (Rao, 1952). Efforts
were made to form clusters such that

intra cluster values were always smaller
than inter cluster values. Criteria of

characters towards genetic  diversity
was estimated as number of times the

concerned character caused maximum
genetic divergence.

RESULTS AND DISCUSSIONS

D2 values were used in formulat-
ing clusters of similar genotypes. Out
of 34 genotypes, 28 entered in six clus-
ters, while remaining six (three parents
and three F,) could not be clustered
in any group (Table 1). Cluster I was

Cluster Parents F, F, F3
I 1036 A, CS 3541 — CSH-4 - CSH-2
3660 A x CS 3541 CSH-3
CSH-4
II 2077 A, IS 3691 — — 3660 A
Swarna, CS 3687 x
CS3541
111 IS 84 CSH-6 — GSH-1
CSH-5
CSH-6
v — CSH-1 GSH-1 —
CSH-5
CSH-6
v — CSH-5
3660 A x CS 3541 — —
3660 A x CS 3687
VI — — CSH-2 3660 A
CSH-3 x
3660 A x CS 3687 CS 3687
VII CK 60 A — — —
VIII 2219 A — = -
IX 3660 A — —_ —
X — CSH-2 — —
XI — CSH-3 — —
XII = CSH-4 — .
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the largest and had 7 genotypes, while
clusters from VII to XII had only onc
genotypes each. No particular distribu-
tion of parents and hybrids in the
clusters was observed. Cluster II inclu-
ded 4 parents, while iv, v and Vi
included none. Out of eight F; hybrids
three F;s (CSH-5 and two experimen-
tal hybrids) which were having either
male or female parents common, were
grouped in cluster V but CSH-2, CSH-
3 and CSH-4 could not be grouped in
any cluster. The remaining two were
grouped in cluster III and IV. It is
rather surprising to note that except

cluster I1I none of the F; hybrids were
grouped in parental clusters and they

form exclusively separate clusters, even
in cluster I1I the one F; hybrid (CSH-6)
which occurred in parental cluster do
not belong to its original parental
group cluster. Thus it clearly indicate
that hybrids released so far are highly
divergent among themselves, but why
any of the F; hybrid could not be
grouped in their parental clusters re-
quires further investigations. Distribu-
tion of F, and F; genotypes was er-
ratic and was not according to their
F,s but hybrids with common male
parents were generally in the same
clusters and their distribution was also
limited to two to three clusters which
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suggested that divergence available in

the F; hand undergone segregation due
to selfing.
D? values (Table 2) ranged from

0.00 to 225.00. The distance was maxi-
mum between cluster VIII and XI
(15.00) followed by  VIIL and
X (13.41). The minimum distance
was between the cluster III and IV
(4.06). The intra group distance rang-
ed from 0.00 to 3.20, maximum being
in cluster VIII. Smaller intra cluster
values were observed in cluster IV
which had four genotypes. Excepting
cluster VI all other clusters had great-
er intra cluster D? values than that
of cluster II (the one which included
4 out of 10 parents) which further evi-
denced the diversity of the hybrids.
Comparison of intra cluster values among
genotypes ~ indicated - that three F,s
viz. CSH-2, CSH-3 and CSH-4 were
more divergent from rest of the mate-
rial and highest value was observed for
CSH-2 (225), but first two of these
were closest genotypes in Fj; as the
lowest divergent value (2.30) was
recorded for them.

Cluster means of D2 wvalues of
different characters are presented in
Table 3. Cluster III possessed high

TABLE 3

Mean Intra cluster D? values for different characters.

Cluster/ No. of Length of No. of No. of Days to Test Tieldpzf

Character Leaves second Secondaries  whorls malturity weight plant
(X1) (X2) (X3) (X4) (X5) (X6) (X7)

I 2.619 1.472 1.280 0.613 1.527 1.301 2.710

I 0.706 0.283 0.426 1.232 0.586 1.872 2.203

111 2.418 1.850 0.482 2.019 0.696 1.295 5.651

v 0.106 0.400 0.178 0.453 0.069 3.603 1.733

XI 0.446 1.686 0.163 0.116 2.102 3.976 0.747
1.020 1.768 0.766 6.076 1.567 2.900 5.583
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mean values for yield per plant and
length of secondaries, while more num-
ber of leaves and number of secondary
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